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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a power 
converting apparatus which is designed in compact as a 
whole by improving the cooling performance of heat 
generating electronic parts including a semiconductor 
device for power conversion. 

SOLUTION: A power converting apparatus including a 
semiconductor device for power conversion couples a 
plurality of semiconductor device groups 101a and 101b 
for power conversion to a cooling plate 1a via an 
insulated substrate 7, and mounts heat generating 
electrical parts other than the semiconductor device for 
power conversion to thermally connect these elements 
to the cooling plate 1 a. Moreover, this power converting 
apparatus is provided with a path structure plate 4 
arranged opposed to the cooling plate 1a. The space 
between the cooling plate and path structure plate forms 
a fluid path for cooling in which a cooling fluid flows. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the power converter characterized by having the cooling plate joined through an 
insulating substrate in two or more semiconductor device groups for power conversion in a 
power converter equipped with the semiconductor device for power conversion, and a febrile 
electrical part, and equipping a febrile electrical part with the structure directly mounted on this 
cooling plate. 

[Claim 2] It is the power converter according to claim 1 which is equipped with the passage 
configuration plate which counters with a cooling plate and is arranged, and is characterized by 
the space between a cooling plate and a passage configuration plate forming the fluid channel for 
cooling to which the fluid for cooling flows. 

[Claim 3] The power converter according to claim 2 characterized by having the fin for cooling 
formed in the rear face of a cooling plate in which the semiconductor device group for power 
conversion is carried, and this fin for cooling constituting a part of fluid channel for cooling. 
[Claim 4] The power converter according to claim 2 characterized by having the heat-conduction 
member connected thermally to the cooling plate with which the semiconductor device group for 
power conversion is carried, and having the structure where febrile electrical parts other than 
said semiconductor device for power conversion are mounted on this heat-conduction member. 
[Claim 5] The power converter according to claim 2 characterized by the fluid channel for 
cooling consisting of space constituted directly under the cooling plate side in which the 
semiconductor device group for power conversion is carried, space constituted directly under 
other febrile electrical parts, and space where said two space joins and branches. 
[Claim 6] The power converter according to claim 2 which a febrile electrical part is a capacitor 
and is characterized by for this capacitor adjoining the semiconductor device group for power 
conversion, and arranging it. 

[Claim 7] The power converter according to claim 2 which a febrile electrical part is a 
microcomputer control circuit, and is characterized by for this microcomputer control circuit 
acljoining the semiconductor device group for power conversion, and arranging it. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is suitable for the hybrid car equipped with two or more 
components, such as an electric vehicle, and an engine, a dynamo-electric machine, so that 
especially small lightweight-ization may be required about the power converter which outputs 
the three-phase-circuit alternating current for controlling a motor. 
[0002] 

[Description of the Prior Art] As a power converter in the conventional electric vehicle and a 
hybrid car, as for the substrate for heat dissipation, what attaches the substrate for passage 
formation of another object, and forms a coolant path between said substrate for heat 
dissipation and said substrate for passage formation is well-known to the substrate for heat 
dissipation in which the semiconductor chip was carried through the insulating substrate as 
indicated by JP.9-307040A for example. 
[0003] 

[Problem(s) to be Solved by the Invention] According to this power converter, it did not succeed 
in the consideration on mounting of the whole power converter including a cooling system. When 
especially electrical parts other than a semiconductor chip were cooled in the coolant, since it 
was necessary to prepare the substrate equipped with the coolant path of another object, with 
the substrate in which a semiconductor chip is carried, there was a problem that a pump became 
large for increase of pressure loss in - pan, with which piping of the coolant etc. becomes 
complicated. The purpose of this invention is by raising the cooling engine performance of the 
febrile electrical part containing the semiconductor device for power conversion to obtain the 
power converter which can use the whole as a compact. 
[0004] 

[Means for Solving the Problem] In a power converter equipped with the semiconductor device 
for power conversion, and a febrile electrical part, the above-mentioned purpose joins two or 
more semiconductor device groups for power conversion to a cooling plate through an insulating 
substrate, and is attained by mounting so that febrile electrical parts other than said 
semiconductor device may be thermally connected on said cooling plate. 

[0005] The above-mentioned purpose joins two or more semiconductor device groups for power 
conversion to a cooling plate through an insulating substrate, it mounts them in a power 
converter equipped with the semiconductor device for power conversion, and a febrile electrical 
part so that febrile electrical parts other than said semiconductor device may be thermally 
connected on said cooling plate, and it is attained by having the plate for a passage configuration 
which can constitute the space which can pour the fluid for cooling from countering with a 
cooling plate and piling up. 

[0006] In the power converter with which the above-mentioned purpose is equipped with the 
semiconductor device for power conversion, and a febrile electrical part Two or more 
semiconductor device groups for power conversion are joined to a cooling plate through an 
insulating substrate. It mounts so that febrile electrical parts other than said semiconductor 
device may be thermally connected on said cooling plate. It has the plate for a passage 
configuration which can constitute the space which can pour the fluid for cooling from 
countering with a cooling plate and piling up. The fin for cooling is formed in the rear face of the 
cooling plate side where the semiconductor device group for power conversion is arranged, and it 
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rSSSl7^h When S3id ^ C ° nStitUt u es a P art of s P a °s which can pour the fluid for cooling. 
semicIidM^ P °H Wer C T erter W ' th WhiGh tHe ab °ve-mentioned purpose is equipped with the 
semiconductor device for power conversion, and a febrile electrical part Two or more 
semiconductor device groups for power conversion are joined to a cooling plate through an 

devic Tilt l \r UntS S ° ?* f6bri,e e,eCtrical partS ° ther than sa ' d semSuctor 

where it ha^ the ITet """^ °" f ^ ^ As ° PP ° Sed to the c <> 0,in * -de 
oaZthl ^Jf Plat ?. f °7 passage configuration which can constitute the space which can 

sZoIh? ♦ Z C ° g *™l counterin * with a moling plate and piling up, and the 
semiconductor device group for power conversion is arranged A heat-conduction member is 
connected thermally and it is attained by mounting febrile electrical parts S than Tai^ 
rnZ? t0r d6V,Ce ° n sa,d ^-conduction member. 

L0008J In the power converter with which the above-mentioned purpose is equipped with the 

s^mi'Z^T T 06 f ° r P ° W r C ° nVersion ' and a febri,e e,ectri -' Part TwoTmore 
sem conductor device groups for power conversion are joined to a cooling plate through an 

IZ IISZ b . e + the r ma,ly u connected on said cooling plate. The space constituted directly under 
the cooling plate side where it has the plate for a passage configuration which can constitute the 
space which can pour the fluid for cooling from countering with a cooling plate and P n,ng up anS 
the semiconductor device group for power conversion is arranged. It is attained by passage for 
the fluid for cooling flowing consisting of space constituted directly under other febriU SSJfcal 
P n£^ a , nd SpaCe Where Said two space J° ins an d branches. electrical 
^SiV^ P T- C ° nVerter With Which the above-mentioned purpose is equipped with the 
semiconductor device for power conversion, and a febrile electrical part Two or more 
sem.conductor dev.ce groups for power conversion are joined to a cooling plate through an 
insulating substrate. It mounts so that febrile electrical parts other than -W^^dLSr 
device may be thermally connected on said cooling plate. It has the plate for a passage 

counfS 0 " t h ^ T C T titUte the SPaCe WhiGh Can pour the for coolg frlm 
countering with a cooling plate and piling up. Other febrile electrical parts are filter capacitors 
and it is attained by said capacitors adjoining the semiconductor device group for power 
conversion, and arranging it. Moreover, a febrile electrical part may be a drcuit for 
microcomputer control. 
[0010] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
based or .drawing 1 - drawing 9 . First, the power converter of this invention Ts explained alt 
<kmmEj> . Dr^n^ shows the drive structure of a system of an electric Vehicle wi h the 
circuit diagram centering on a power converter. The power converter of this examnlp ^hl-L* 
direct current from a dc-battery 102 into the alternating current of an ats^e^T 

circtiitACm^ " *«* 3 " d " *2£SL- 

ZTnt LZTl Z J Tno r CapaC,t ° r 103 f ° r rem ° ving the rip P ,e component of a direct 
fnm n M d c; b attery 102 is connected to the direct-current side of an inverter circuit 

d^^S^^^TfA'; inverter circuit is constituted by power semic^duotor 
S ' a • 1 sol.d-state-sw.tch.ng component 101a and reverse juxtaposition 

An '"verter circuit outputs the three-phase-circuit alternating current of an 

S ^t^s!SST lr T n p: r ariab u ,e frequency by wnich the pwm «» 

carried out by outputtmg the pulse which has three level, forward, negative and neutral for th* 

I 0 ml 2 t l7 h n« ; miCrOCOmPUter COntr0 ' drCUit 108 detects the out P ut torque and rotational speed of 
a motor 105 using a current sensor 104 and an encoder 17. and carries out PWM coXo\ of The 

ltBT^1aU P + P - 0i a a W Ot i r 1 hhv V C t UlatinS - theSe and cont -»in g the gate circuit ^of 6 
IGBT1 01 aU+ 101 aW- In addition, he ,s trying for the sound of an inverter of operation not to 

mm 5? T 86 y Settmg 3 ° arrier fret » ue ncy to about 1 0kHz in PWM control 
L0013] In the power converter explained above, a main febrile electrical part is the 
semiconductor dev.ce 101 for power conversion. On the other hand, for example as compared 
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with the elements in which own heat dissipation capacity mentioned the capacitor 103 above, 
even if it measures with it of the semiconductor device for power conversion the amount of heat 
loss generated in case a ripple component is removed since it is very small, in spite of about 10%, 
its occupied volume in a power converter is large, and it has been the failure of a miniaturization 
of equipment at the maximum. The power converter by this operation gestalt explained below 
can accept these requests. 

[0014] Next, the first operation gestalt of the power converter of this invention is explained 
using drawing 1 thru/or drawing 4 . Drawing 4 which is an A-A sectional view [ in / drawing 1 , 
and / in drawing 2 / drawing 1 ] and a B-B sectional view [ in / in drawing 3 / drawing 1 ] is a 
C-C sectional view in drawing 3 . [ the sectional view of the lengthwise direction of the main 
parts of the power converter of this invention ] In addition, in these drawings, the busbar which 
mainly connects a semiconductor device group with the input/output terminal of inverter 
equipment or a capacitor is omitted. 

[0015] In this operation gestalt, semiconductor device 101a for power conversion and reverse 
juxtaposition diode 101b are joined with Solder 8a and 8b on cooling plate 1a through the 
insulating substrate 7 in which the component for one arm in an inverter circuit is carried. As 
shown in drawing 2 , the semiconductor device group for one arm forms the circuit of the plane 1 
for a three phase circuit by 1 set of upper and lower sides, and this is mounted on three-phase- 
circuit part cooling plate 1a. A cooling fin 2 is formed in the field [ directly under ] of cooling 
plate 1a to which these semiconductor device group is joined, and space 3a to which the coolant 
flows is formed in it by combining with the passage plate 4 further. 

[0016] On the other hand, while a capacitor 103 adjoins the semiconductor device group 
mentioned above, plurality is arranged on cooling plate 1a together with one train. Directly under 
cooling plate 1a, space 3b to which the coolant flows too is formed of combination with the 
passage formation plate 4. 

[0017] In this example, the microcomputer control circuit 108 is mounted on cooling plate 1b, 
and is arranged in the upper part to the component side of the semiconductor device group 101 
for power conversion, or a capacitor 103 in the form where plate 1b is supported by the case 
covering 5. In order to prevent leakage of the coolant, and penetration of the moisture from a 
perimeter environment between case covering and cooling plate 1a and between cooling plate 1a 
and the passage formation plate 4, Gaskets 6a and 6b are inserted. In addition, generally in 
consideration of actuation in a cold district, the long life coolant (LLC) by which various kinds of 
rusr-proofers were added by the ethylene glycol water solution is used for the liquid used for 
cooling. 

[0018] Cooling of the semiconductor device for the introduction power conversion is explained. 
The semiconductor device 101 for power conversion is joined by solder to cooling plate 1a 
through the insulating substrate 7. solder — the heat conductivity — dozens — the heat 
conductivity of a member called heat-conduction grease and the heat-conduction sheet which 
are used for cooling of the conventional solid-state-switching module to being the order of W/ 
(m-K) — at most — several — it is the order of W/(m-K), and refrigeration capacity can be 
sharply improved by adopting this structure. 

[0019] Passage 3a is formed because cooling plate 1a combines with the concave heights of a 
passage formation plate. Refrigeration capacity is raised by increasing a heating area by 
furthermore forming a cooling fin 2 in cooling plate 1a, and raising the rate of flow. About the 
passage dimension which includes a fin here, it can optimize so that refrigeration capacity may 
be most carried out also to that of a limit of the flow rate set up beforehand and pressure loss 
greatly. 

[0020] For example, although the amounts of cooling liquid flows are 1 5 - 20L / per minute and it 
is necessary to make pressure loss of the cooling passage within inverter equipment into 10 or 
less kPas extent to the inverter equipment which drives the motor whose rated output is about 
45kW On the other hand, as for a passage dimension, it is desirable to make it passage height 
become [ fin thickness ] for the gap between 1 .5-2mm and a fin to be [ 4-8mm and fin 
thickness ] 1 .5-2mm, and equal to the gap between fins. In addition, in rationalization of these 
dimensions, not only the cooling engine performance but the manufacture limitation and weight 
on a process are taken into consideration. 

[0021] Next, cooling of a capacitor is explained. The electrode terminal 16 of a capacitor 103 and 
the base which counters are mounted on the same field as the field where the semiconductor 
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ba\tofl°L f nLTM0 C rf VerSiOn Wh,Ch CO °H ne P ' ate 13 menti ° ned above is "^nted. As for the 
r0022l Hn°? J I m 3 v,ewpo,nt of cooling, being joined using solder etc. is desirable 
[0022] However when ,t g,ves pnority to assembly nature, the handling at the time of repair etc 
sheiTt 3 ° f ' nS6rt ; ng heat - conductio " members, such as for example, a V*-conZZC 
sheet, between the mfenor surface of tongue of a capacitor 103 and cooling plate 1a and 

undt Tofthf? kmg f the f °? e in T ^ ° f 3 Capacit ° r ™V be 5T ?o directly 
under [ of the clamp face of a capacitor ]. cooling passage 3b is formed of combination with the 
concave he.ghts of the passage formation plate 4 conroiruraon w.tn the 

[0023] In this example, although the cooling fin is not prepared in the interior of cooling passage 
3b. the calonfic value and the exoergic consistency of a capacitor 103 compare it of The 
sfncHn deV,Ce ?° UP 101 f ° r P ° Wer aversion, ^d this is because it is small However 

cooirnrfir 06 " 6 ' 0 C °" S,Stency "teases in miniaturizing further and mounting a capacitor the 
be prep^d " " *" °— " 0386 ° f ** Semic onductor device for power conversion may 

Ento,' fl ° W Pattern f ,f the coolant in « pcwer converter is explained. The coolant which 
flows into a power converter flows into header 12a through coolant pipe 13a. and is debuted 
to juxtapos,t.on from here in Passage 3a and 3b. The coolant which flowed toriJZS 

rooSl S Th gam th y 5 6ader 12t ' fl ° WS ° Ut ° f equipment th ™& co °'ant pipe 13b 
to J^' f fl + ° W ? te and the rate ° f flow by which to have ^rmed parallel cooling passage 
to two febnle electnca.-part groups is needed for cooling of a capacitor for the calorific value 
and the exoerg.c cons.stency of a capacitor to the flow rate and the rate of flow needed for 
cool.ng of a semiconductor device group since it is small as compared with it of the 

whTn C oass U a1e r h a rrr e T° *" T" COnversion are bec ause it is sufficiently small. In addition 
turns IZ th temporar "y arranged ^ the serial, since the whole passage die length 

turns large up. the passage cross section directly under a capacitor is small and the rate of flow 

flow ritl k! I°T« g tW ° ° r m ° re PaSSage -imposition, it is important to adjust the 
flow rate balance wh.ch flows to two passage so that each electronic parts may satisfy 
ln£l7r e i r f ,ge ;ation capacity. I n this example, the above-mentioned flow control is easily 
rooill M \ £ g W ' dth die ' ength ° f height 4a of the passage formation plate 4 

IZ "nfed CO f nfigUr f ti0n ° f 3 P ° Wer C ° nVerter is explained " First ' since cooling 
aluminnJ !f ! g refr.gerat.on capacity, copper with the high heat conductivity 
hlnd T' c o m pos,te material of these ingredients and SiC(s) is desirable. On the other 
ISU^ T at '° n . P ' ate 4 haS StmCtUre which does not contribute to coo of an 

-r^T^ — — or the ingrelientTf a 

-Thi r • e °M er ; the e,ec tromagnetism generated from a power converter about case covering - 
fro J I WW 6 >° me ° Ut ° f a ' UminUm 6tC - oomparatively also in a metal, and to cons^tute 
1™ ont 2*° em 'f VT* ° Ut ° f 3 CaSe ' t0 promote this refrigeration capacity. aZughft 
ZcoTS^t C ° f , the g . ener f ti0n ° f h6at fr ° m the miorocomputer control dVcuTt 108 to 
the coolant through cool.ng plate 1 b. and three viewpoints of the formation of equipment 
hghtwe,ght w,th a hght .ngredient. a gasket 6 - electromagnetism - it is using the To- ca lled 
metahc gasket from a viewpoint of avoiding emitting a noise out of a case, and it is desSSe 

fl^ed ~ S 5 ' CO ° ,ing P ' ateS 18 and lb ' and 3 ™ ~n P.atehave b ' e 

Snnn ] f. S menti ° ned above ' wbi,e raising the refrigeration capacity of the semiconductor device 
tZZ!ZT er C ° nVerS,0n Which is 3 main exoergic component according to the first operation 

f K ?* . C °! ^ , StrUCtUre ° f the P ° Wer COnverter of ^is invention, cooling of a capacTtor or 
other febnle electncal parts called a microcomputer control circuit can also be raised Moreover 

!££St^.° n e h qUi T n K t iS attained W ' th dividingthe configuration membe of ooo. ng * 
Passage ,nto the member wh.ch ,s not used as the member which contributes to cooling and 
const.tut.ng ,t. he structure of making it flowing through the whole equipment electSv 
ou'ofa ^ ° fUrtherm ° re ~ e,ect ™ agna tism - it canpre'vent emSg a noise 

[0030] | Next, the second operation gestalt of the power converter of this invention is exolained 
ToZw^A J? 3 *^, is drawin * of longitudina. section including coolant P i P ing of a P ^ 
converter. That th.s example differs from the first example is a point which supplies the ocZt 
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to cooling passage 3b which forms the distribution pipe 14 in the flank of the coolant pipe 13, 
and is formed directly under a capacitor through a hose 15 to the first example having 
distributed the coolant to the cooling passage 3a and 3b through a header 12. By considering as 
such a configuration, it becomes possible to constitute a header tooth space smaller, and can 
contribute to much more miniaturization of the whole equipment. 

[0031] Next, the third operation gestalt of the power converter of this invention is explained 
using drawing 6 . Drawing 6 is drawing of longitudinal section of a power converter. This 
example's differing from the first example is that a part of cooling plate 1a was perpendicularly 
formed to the component side of the semiconductor device group for power conversion, and it 
has arranged the capacitor 103 on the vertical plane. 

[0032] In this case, since the electrode terminal of a capacitor can be brought close to the 
semiconductor device group for power conversion and the wire length of busbar (not shown) 
becomes short, a circuit inductance can be reduced and the controllability of a power converter 
can be improved. Moreover, generally copper is used in many cases and the component of 
busbar also has an advantage of lightweight-izing. 

[0033] Next, the fourth operation gestalt of the power converter of this invention is explained 
using drawing 7 . Drawing 7 is drawing of longitudinal section of a power converter. This example 
has arranged the electrode terminal 1 6 of a direct capacitor near the component side of the 
semiconductor device group for power conversion for the purpose of the same effectiveness as 
the third example, and connected wiring (not shown). The heat generated from the capacitor 103 
in this case moves onto cooling plate 1 a through an electrode terminal 1 6, and endoergic is 
carried out to the coolant through a cooling fin 2. 

[0034] Next, the fifth operation gestalt of the power converter of this invention is explained 
using drawing 8 . Drawing 8 is drawing of longitudinal section of a power converter. That this 
example differs from the first example is the point of having also mounted the microcomputer 
control circuit 108 on cooling plate 1a. In this case, since cooling plate 1b used in the first 
example is omissible, effectiveness is in reduction of components mark and weight. 
[0035] 

[Effect of the Invention] While raising the refrigeration capacity of the semiconductor device 
group for power conversion which is a main exoergic component according to the power 
converter of this invention, cooling of a capacitor or other febrile electrical parts called a 
microcomputer control circuit can also be raised. Moreover, lightweight-ization of equipment is 
attained with dividing the configuration member of cooling passage into the member which is not 
used as the member which contributes to cooling, and constituting it. the structure of making it 
flowing through the whole equipment electrically through a metallic gasket furthermore — 
electromagnetism — it can prevent emitting a noise out of a case. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[ Drawin g 1] Drawing of longitudinal section of the power converter in the first operation gestalt 
of this invention. 

[ Drawi ng 2] The A-A sectional view in drawing 1 . 
[ Drawin g 3] The B-B sectional view in drawin g 1 . 
[Drawing 4] The C-C sectional view in drawing 3 . 

[Drawing 5] Drawing of longitudinal section including coolant piping of the power converter in the 
second operation gestalt of this invention. 

[Drawing 6] Drawing of longitudinal section of the power converter in the third operation gestalt 
of this invention. 

[ Drawing 7] Drawing of longitudinal section of the power converter in the fourth operation gestalt 
of this invention. 

[Drawing 8] Drawing of longitudinal section of the power converter in the fifth operation gestalt 
of this invention. 

[Drawing 9] The circuit diagram of the power converter of this invention. 
[Description of Notations] 

1 Cooling Plate 

2 Cooling Fin 

3 Cooling Passage 

4 Passage Configuration Plate 

5 Case Covering 

6 Gasket 

7 Insulating Substrate 

8 Solder 

9 Wire 

10 Busbar 

1 1 Circuit Pattern 

12 Header 

1 3 Coolant Pipe 

1 4 Coolant Distribution Pipe 

15 Hose 

1 6 Electrode Terminal 

101a The semiconductor device for power conversion 
101b Reverse juxtaposition diode 

102 Dc-battery 

103 Capacitor 

104 Current Sensor 

1 05 Motor 

106 Encoder 

107 Gate Circuit 

1 08 Microcomputer Control Circuit 
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DRAWINGS 
[Drawing 1] 



101b 108 




[ Drawin g 4] 



7 x 101a 
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[ Drawing 31 




[Drawing 6"| 




[Drawing 8] 



JP.2000-092858.A [DRAWINGS] 




[Translation done.] 



THIS PAGE BLANK cuspto) 



{\s)B*mmfft (jp) (12) & §fj 4# It £r & (a) awmimumm* 

#182000 -92858 
(P2000-92858A) 
(43)&HB ¥/S12¥3£31B(2000.3.31) 



(51) Into.' FI r-V3-K(##) 

H0 2M 7/48 H0 2M 7/48 Z 5H0 0 7 

1/00 1/00 R 5H7 4 0 



«3ta* »*B©»7 OL (£ 8 H) 



(21)ttiSS# 




(71)fflHA 


000005108 










(22) urns 


¥f£10*f 9 ^ 17 H (1998. 9. 17) 




















:£«*±i£rtf#ft*T502##l «c5££ttB 














(72)5B9I# 










3E«*±?tlW*Sc«I502»«l «c5££*fcB 














(74)«aA 


100095913 



















(54) \sm<»%m 



(57) [g#j] 

[mi] m^^sffi¥«(*^*^t?^s»i4©m»a5 

a, 1 0 1 bitmM&7%ftb-a%W-7u-V 1 a{C 
«£U mrfB*«#lR^W^©^tt©m^gfca 1 3 * 
mrlB^SP^U- h 1 a±K&lft{c8i&$ft£J:5K:f||g 




(2) 



2000-92858 



&&<z>mj]m&mmmttm*m*:im£&=s:ft l xm^ 

RW« c t z&mtrzmmi i 
m>my -f ^tfifttvmmitms&o-mzmim-z e <t * 

4lt*JB2 iB»©«^fcg£g 0 

£ftM£0«£tSA*s£tt3 *i£#it*{f * set « 
4 am t -r&n#m 2 ia«©m;t;^&gg 0 

3tl4C44«!»<!:-rSIII*12iB«©**^ftSgE 0 
C»#B 7 ] »Rtt(D«j(UVA«Sv 3 >MgPBRf ? 

[?PJi©fiM§&tftHj] 
[0001] 

[fg9J©JllT£SSS#»] ^»«£iWSp-r £ 

fc»©3 ffiS9fc*a*^*«*SHn»«:wr * tor* 

0, We>J>ffl«»l:#B!*3h4J:9tt. maumu,s 

x>y>, iiiesfs^©ifi»©3>*-^>h 

[0002] 

[fiE3fc©£ffi] S£*©«ma««. t\4rf*} v mtc*s 

ttzmngimmt ota. m*.uwh¥9 - 3 0 7 0 

4 0-9a*«cKtt3hrt»*j:9K. ISKSC^Lr 

^tt* v vzmm l tdmmmmic . -e ©assess 

&l*M*omBB^SK*fl)( Offer. MieSJd^fflSfi 
4HulBSS58S^RSfflS«<t©raK:?&i|ijSiiSS%«sg-rs & 

[0003] 



ns»«<t «s'J»©^jffiiiss*{i^fess*ffi.«-r « 

»EE*li^©iiA©fc«&jJ<>^*i^# < il> 5Wffl 
10 [0004] 

^^^Rtf$s*M4©Jt»as,&*«*. &mns&&M 

«C*l»T. ^©S^ldfcffl^ftS^f^i^gfcfc 

&tt©m^H$p a n £ji5iE#*P:/U- h±(C&|ftK:gi&&;*ft 
Sck 5(c*gf5c 4CCJ; K>mmZtiZ 0 

[0005] ±eaww:, mfimmm#m*Rv& 

njjg&m¥m#m*mz®mmm*:A l x m$ y u - 
20 hjctt^L. t?ffi^*««^^©»j»tt©«giajia* 

[0006] ±eaw». ^9d^^NMSMtTSCf» 

»tt©mmaj D a D ; Sr«^.-5^^^g(c*jt,>r > «&© 

h KS^ 0 . tof B*i!li*^^«J1.©^i!itt©fi^g|5a^ 
30 ^^u-hi^rsjbrsfe^-ti-sci-c^ffl©^ 

tiZtimyis- hffi©Rffifc^ipffl^ ^ >*»jsRb, 
fB7 ^ >#}$aJJB©«E#*afc-re i*i-c* 5^K©— g(5 

*«^-r s c 4 (c j; fj mmztiz. 
[0007] jjaaiSH*. 

^tt©s«gp 0 a a 5:ffiAsm^^gcc*j^r. mko 

^ U - b t *f(Sj ^ XWLtoSM h C t f^iPffl©^ 
U S?fB«ie^gp«±{CB?fB^3S^^«^©^tt© 

[0008] ±i&mmz. mtsmmmtwm^um 
^©mmSRPaiffi^^^^giJigtcfe^r^ «&© 

so hcc»£u mf^i»«^^«^©^tt©«mS|5 a a B * 



(3) 

3 

^siaa^m ■ ^m-i>^mtx^m<Dm^mtn>tc 

[0009] ±ieafcjtt. mjj$z&m*m#m?R&& 
^ttcmmsRPa^fii^sm^^SKte^r. «&© io 

^iife-r c i we* z&mim&i-r * c <b wx * sssssuj 

<fct>. 20 

[0010] 

2 #> 6©iiufc1ijfc* »t- 2 IhISS*^ L. r pJ^^IE oj 
^•^o^miSK:^ ux 3 tBJ&fcmi&tS 10 5* 

«&«-$-£&©■?*.*>„ -f>^-*0ss©e*>fc«ctt:, ^ 
9 ^ - 1 o 2 a> h <Dm.mmM<D v ? -ffoisfo*. i&*-r 30 

-5fci6©7 ^;U»n>7 I >lM 0 3 ft S„ 

[0 0 1 1 1 ttc. 4 >^-#[h]S8©£[hI88«> 
I GBTil,^fc^i^^!,f>^l 0 1 a*>jt 

WW 4*- F 1 0 1 b^©1t#ffl¥i»f*3^cJ:>D# 

iCCfcO P WMIEU $ ft /c nmnEjiI$U3 &&© 3 tB£ 

iftSrt&fj-r-s. ns&tsi 0 5«« pj^uipj^js&®:© 
mAi^f-r^o sfc. maiiiai o 5&&mi®tLXMtt 40 
fjio 2«:?jsns. 

[ 0 0 1 2 ] W 3 >$OfflIlHlSS 1 0 8 (*. mSbtS 1 0 5 
©W#hJV*£0ii£i£&3:®iS:-fe>lJ-l 04ii>3- 

?i 7«m»-ctttfti/. cn6*?s»ori gbti 0 

1 aU + -l 0 1 aW-©y- H18S1 0 l^MWth 

c&tcj:9*imi 0 5^©*&s*pwM$ii©-rs. % 

te. PWMM1BK:ist»rt£. *f 'JTMMlOkH 
£cl>«J:5SCl,-r<,>S. 50 
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[0013] l^ilttHJLfc^^gSKlfc^-C. £fc 
€.^tt©^Si5f B «m^^ffl¥»(*^^ 1 0 1 Xh 
CfttCfcfU mtfa^T'^^l 0 3«S#©fe?» 

< . am.<D>\#8.i t<Dmm m^xstc. artctmr -5 

f#5*>©-C*S. 

[0014] a 1 7bM04 £fflC>-C. #2SW©m 

nt>mi&&.<D^m&&<Dfifcfifo<Dmwm> 02 \m 1 

A -ABtffiH. l33«HHC*jW.5B-B»rB 
0-C&&04W:. 0 3(C*jWSC-CWrli0T*S. & 

*}. cft6©s&c*s»,>-t\ £tc-r»<-*isg©Aaj;>j 
^srasft-co*. 

[0015] *Xtt»MUC*l,>-C. S*^g!!ffl*i!W*3g 
-fl 0 1 a&aM0»J*-f*-F 1 0 1 bit. 4>^-Z 
HggJcteW* 1 T- A^©^4J§i£-rSiffii^S«7 * 
rt-OTTWr/U-M a±tc¥ffl8a. 8b(C«fc»)«^ 

^gP*s±T 1 ifi-C3 1 ffi(DEIK«^lSO. cn*J 

3«»»*^u-n a±{cng;*fts. cne>4^<* 
tcti. ?^iP7^>2*tiS:w6n. ?p.{cgSK7u- h 4 

[0016] — ^. n >-r 1 0 3 «. Bij^L/^« 

1 muLmA,xtism-7\s 

- h 1 a _h&ciEgi**iS. ^)7U- h 1 a©itT(C 

[0 0 1 7 ] *3Bfe^ltc*jl,»T. v-f3>$(ia)lH]88l 0 
8«^7U- h 1 b±{C|^3n. h 1 b*sg 

5 ic5im$tizBxnj]$®immm#%&-m 1 

0 i^y^vi 0 3©3IS?ffi«:StL/±giJK:ieg3n 
■So ffi»*^-t^iP7U-H a<fc©KL Ztcnffl? 
V— h 1 a tfiSSS^T-U- h 4 i©H|{c«^?K©iS 
»^», jSHIS^e.©*^©^?:^^^*^^^^^ 

«. Wfti&XOm'PZ^&LX. x.* Vis -3 -to* 

7>h (LLC) =&-®W{CffifflfS„ 
[0018] ^»«cm*^^ffl¥a»«:^©f^P«:ot,» 
•CBMHT*. 1 0 1 K*6l^««7 

*/r-LT^*P7-b- h 1 atc^H«^3tl-CC>4. ¥ffl 
ttjR£S**rt*»+W/ (m • K) ©*-^--C*S©4C 
ML. ae*©¥#*^ ^ ^>^y»-;b©^*P«:ffi 



mhzmmitftiptdfrmi// <m • k> ©:*-y--c* 
-5. 

[00 19] ^ip^u-M attiJKK^T-U- KDGfl 
^<t«#t§rfcttSt£r^3a#^/iS3*iS„ 3 6 
(C^^U-h l a(C?^J7^>2*SW5C<fceife 

trti. *6*>i;»i9:^3nA:SS5a<!:JE*«^©§lM©fc 

x&z. 

C0020] m«;i£f&tfJ;*j*J4 5 kwgg©stwa* 

©II**** 1 0 k P aJyTSSf£-rSt&g#s*.2>#t. 

~8 mm. 7 v 

>/I3#l. 5~2mm, 7 j >ra©^-f * V1fi 1 . 5 
~2mmT. *07 ^ >/S3#7 ^ >fS=F + T'i^b 

[0021] ^(c3>7 r >^©^coc»riftw-rs. 

*P^U- H a©|?^t/cm^»ffl^i*^l 0 1 

[0 02 2] 1,#>U &&£X&-pi)'<Tm<Dm.*)tBU.> 
***5W4«teK:i*. WZ.\ZziZs^y i o 3©Tffi 

tfttnvu- h i a©ratcm«f»e^^- h^ois 
r«. mmfcw- h4©Daogi5<h©ffi^^^cj: 

[0023] *^Sfe£i|{c*jt,>-c{;t. ^*p^gg3 b ©(*3g|S 

•9-10 3 (DimmRvmm&mtfi. mt)%.&m*m#m 

[ 0 0 2 4 ] S*£&ggrt(t:teWS#«Jj£©7 
0-A-$->{c^>-cgiIt6. m^^&gSgfci&Air 
SteiffiSii. ^iPffi^V 7" 1 3 a ZffLX^ ^12a 
icmAL, CC*>e.«SK3 ai3 bCcM5»JtC^gB3n 
£. i>S383a. SbJCifeALfc^SJ^i^^^i 2b"C 
Wi^^L'-C^SPMA'C^l 3 b£:fi-UT$!g*P<=>&ism 

[0025]C©«fc5«:. 2 ^©^ttO^SBfigf fC 5 
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safest u a^vfrofcUtefcRts 
^ts±(cn>7 J >-y-itT©iiS£SSitifffia*s/h3^c £*>£ 
io [0026] c ©j: 5 «ca^o^g§*i0ij{c^-r zm 

^«:«Sft©«2o©g£g§^n-S^»>'i7>x* % & 
<t-C*S„ ^JSWc*$t»-C{i. ijfEg&flSj&T'u- f-4© 

?^ag|54 a ©(tj*jj:c/g3 ^ii^-r 5 c i t?fr^©?sa 
[0027] <xicmi}m&&m<Dmmi&ic'i(,>xttiw 

W*. Ctxi=,©^£S i C£©=i>#y», h*ttttt£ 
5 r-H, A^3e{CSS©/h5C^fli^©Mi|£]*ffl^ 

[o 0 2 8 ] ttc, t^A-tco^tij, mt>%.&m 

SCii, 3 >$IJfflI|5IgS 1 0 8 *><E>©&j&£<££p:7* 
U- h 1 b£;ftLTte£PM'v&&3ti-.£#S. C©i$iPt£ 

* 3 ^©tpTfctb^rsi^-cw^-r 

30 SC£*iSSL/^„ MX#9 Y 6tt. «8^^X4t«* 
^(CfiWT€.©5:jgWS<!:(,^tSi>6, mms*>ViJ 

la, 1 b*J«fcOf^^^u- h*J^WicaijiLr 

[0029] «±. *$m<Dmt>mim&<D}%iiim&<D 
v 3 >$ij®[hiss t u ^ ytft6©^tt©s«a5 

a D n©^Pfc[p]±?-(iSC£»5-C*S 0 ^PfifeSS© 

fiS-reci-c. gg©gsfb!>!injfte£ft-5„ $<=,(c^g 

CtifiXSZ. 

[0030] xt£m5 &mi,>x*mi<Dmjjgi%m&<D 
&—mttmi&*:®w-f s. m 5 «m*^$gg©i^4ps 

SftS©«. ^-**S^*s^p^*-s ^ 1 2 4M,t 
^&8S3a. 3 btc^EUTI,^©^^. ^iP^A- 
0 7* 1 3 ©WSBCC. tfiE^ -f^l 4 *R»T*-^ 1 5 



(5) 

7 

Srrt-U-C. a>7*>imTCCffJfi£3*i£MH$i^3 b(C 

C£«cJ:»J. ^-t-^%J;i)^3<»5Ci 
*s pjfili & o , $SM£f*©-li©/J^{tfc:^-r S C £ 

[0 03 1 ] #ct06 %Ra,>x*mi®njj%&igS<D 

0- e&£. ^&e!]#l»t-#iS&ffi £#!&*©«. ttip:/ 
Mbmmicm^ti. -e©as;®±«:3>7 r >-y- 103 io 

C0 032] c©«^ 3 ^ri'WmmMfr&mtix. 

[0033] --xicmi *m^~c*&w<z>mj3mkgm<D 
%mmmm*wm?z. 07 \tmts^mm<owmm 20 

3>7*>-tJ-©mSJiS^-l 6£iBHU (S^LTl^ 

1- o ffl&zffl&istc. e©«£©=i 1 0 3*>e> 

Lfc^tt^S^ 1 6 */M/r^*P^U- h 1 a± 

[0034] ;xitm& zm^x*fm<Dnt)%8imm<D 

>M0Stt 1 0 8 fcftip^U- h 1 a±K^gt/?t*-C 30 
[0035] 

-5 fcft&©fS&14©mm8fc&©?££P <bfa±S # £ C £ #T- 
ft»&88©«)aaM**te&«c^-rsg|Stt 

£i,&i>^fc#wr#j&-r&c£r\ gioii{t*5 40 
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KSStfWi* ft* C £ <• C £ *i-C # S „ 

[HB©fir#ttBiW] 
wmm$. 

[02] 01(C*iW*A-A»Tffi0. 
[S3] 01tC*5WSB-B»fffi0. 
[04] 0 3(t*$W&C-C»rK0. 
[05] *^©m-5Hfi»SS«c*5WSm*^«s^S© 

[06] *^©^Hsesi^ss{c*jw-5m^^^s© 

8S»rffi0. 

[07] *?wi<Dmv39mBmc$svznt)2a&$im.<D 
wmm®. 

[08] *^©0£^isjgs§«:*iWim*^^ig© 

88KBB0. 

[09] *^©m^^^a©liI8S0o 
[tS#©s»9J] 

1 ?&ipyu-h 

2 teip? * > 

3 ftiPiftSg 

4 jSSSflUS^'U- h 

5 gffc*;'-?- 

6 iiX*rv\- 
7 

8 ¥ffl 
9 

1 0 
1 1 

12 ^ v V 
13 

14 &mBamr*<c? 

1 5 

1 6 Hffiigtf- 

10 1a fi;>7^&JB*iS<*** 

101b mm\#j*-Y 
102 

1 0 3 a>f*>t>- . 

104 mm-t^-v- 

105 mSbIS 

106 x>3-# 
10 7 y- MUK 

108 W aMMSPIlSS 
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2000-92 



[03] 





[07] 



[08] 



101b 




108 101a 10, ib 
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